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(54) LIGHT QUANTITY CONTROLLER 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a compact actuator which does not 
occupy a large area on a base plate, as for the actuator for a 
light quantity controller such as a shutter device and a diaphragm 
device, etc. 

SOLUTION: The light quantity controller is provided with at least a 
magnet whose outer peripheral surface is divided in a peripheral 
direction so as to be alternately magnetized in different poles and 
which can be rotated around the center of rotation, a driving 
device constituted of a stator whose outside and inside magnetic 
pole parts energized by a coil arranged in the axial direction of 
the magnet face the outer and inner peripheral surfaces of the 
magnet and blade driving pins integrally formed with the magnet, a 
base plate with an aperture part formed, and light quantity control 
blades which are driven by the blade driving pins of the driving 
device so as to control the opening quantity of the aperture part 
in the base plate. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(Claim(s)] 

[Claim i] The quantity of light adjustment characterized by providing the following. The outside magnetic pole section which is 
magnetized by turns by the pole where peripheral faces divide and differ in a hoop direction at least, is equipped with the magnet 
which can rotate focusing on the center of rotation, arranges a coil to the shaft orientations of this magnet, and is excited with the 
aforementioned coil Driving gear with which the inside magnetic pole section consists of the stator and the aforementioned magnet 
which countered the peripheral face and the iimer skin of the aforementioned magnet, and a wing drive pin constituted in one. The 
cope plate equipped with opening. The quantity of light regulation wing which drives by the wing drive pin of the aforementioned 
driving gear, and adjusts the amount of openings of opening of the aforementioned cope plate. 

[Claim 2] The aforementioned wing drive pin which the outside magnetic pole section of the aforementioned stator was constituted in 
the quantity of light adjustment according to claim I by the gear tooth which counters only the predetermined angle range at the 
periphery section of the aforementioned magnet, and was constituted by the aforementioned magnet in one is a quantity of light 
adjustment characterized by being formed in the range of the magnet with which the aforementioned outside magnetic pole has not 
countered. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to quantity of light adjustments, such as a shutter of a camera especially shutter 

equipment of a lens shutter camera, and a beam limiting device of a video camera. 

[0002] 

[Description of the Prior Art] There are some which are shown in drawing 5 as shutter equipment of the conventional lens shutter 
camera. A drive lever and 1 02a are the drive pins by which 101 was prepared in the permanent magnet and 102 was prepared in the 
drive lever. The drive lever 102 fixes to a permanent magnet 101, and is rotated in one with a permanent magnet 101. 103 is a coil and 
a stator which 104 and 105 consist of soft magnetic materials, and is excited with a coil. It is joined in 104a and 105a, and the stator 
104 and the stator 105 are united on the magnetic circuit. A stator 104 and a stator 105 are excited by the energization to a coil 103, 
and a permanent magnet 101 carries out the rotation drive of the inside of a predetermined angle. 106 and 107 are shutter wings and 
108 is a cope plate. In 106a and 107a, it is attached in the pins 108a and 108b of a cope plate 108 possible [ rotation ], and Slots 106b 
and 107b fit into the aforementioned drive pin 102a possible [ sliding ], the rotation drive of the shutter wings 106 and 107 is carried 
out a center [ the centers of rotation 106a and 107a ] because the drive lever 102 rotates with a permanent magnet 101, and the shutter 
wings 106 and 107 open and close non-illustrated opening. 

[0003] In order to prevent a cost rise as other gestalten, there are some which formed the permanent magnet with the plastics magnet 
and fabricated the drive pin in one. 109 is a foreland board which holds the shutter wings 106 and 107 possible [ movement between 
cope plates 108 ], and 1 10 is a back cope plate which holds stators 104 and 105 and holds a permanent magnet 101 possible 
[ rotation ]. 
[0004] 

[Problem(s) to be Solved by the Invention] It will become difficult for the above-mentioned shutter equipment to occupy many ranges 
of a cope plate by the coil or the stator, and to arrange other actuators, the guide rod of a lens, etc. 

[0005] Moreover, in order to constitute the neighbors of the circumferencial direction centering on an optical axis so that drive pin 
102a may be moved to radial [ of the circle centering on an optical axis ], since it is occupied by the stator 104, the permanent magnet 
101 of the above-mentioned shutter equipment must constitute drive pin 102a so that it may become the position which does not 
overlap a stator 104 about the shaft orientations of a permanent magnet 101. Since a drive pin will also be magnetized in many cases 
in the case of what fabricated drive pin 102a in one with the permanent magnet, if close to a stator, it will have a bad influence on 
output characteristics in that case. 

[0006] The method of manufacturing a permanent magnet 101 and drive pin 102a with another quality of the material, and unifying 
this by adhesion or pressing fit through a drive lever etc. causes a cost rise, or has the inclination for an assembly error to arise 
between the phase of magnetization, and the position of a drive pin, and for output characteristics to become unstable. 
[0007] Therefore, the putpose of this invention has the actuator of quantity of light adjustments, such as shutter equipment and a beam 
limiting device, in offering the compact thing which does not occupy many ranges on a cope plate. 

[0008] Moreover, it is in output characteristics being stabilized by the purpose of this invention and moreover considering as the 

quantity of light adjustment of a low cost. 

[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention is magnetized by turns by 
the pole where peripheral faces divide and differ at least in the 1st at a hoop direction, and is equipped with the magnet which can 
rotate focusing on the center of rotation. The driving gear with which the outside magnetic pole section which arranges a coil to the 
shaft orientations of this magnet, and is excited with the aforementioned coil, and the inside magnetic pole section consist of the stator 
and die aforementioned magnet which countered die peripheral face and inner skin of die aforementioned magnet, and a wing drive 
pin constituted in one, and the cope plate equipped with opening, It is characterized by having the quantity of light regulation wing 
which drives by the wing drive pin of the aforementioned driving gear, and adjusts the amount of openings of opening of the 
aforementioned cope plate. 

[0010] Since the aforementioned coil is arranged in die above-mentioned composition at a magnet and shaft orientations Since it 
becomes the magnetic path which sandwiches a magnet in the outside magnetic pole section which serves as a compact actuator which 
does not occupy many ranges on a cope plate, and counters the peripheral face and inner skin of a magnet, and the inside magnetic 
pole section Since the line of magnetic force which magnetic reluctance generates with a coil few again acts on a magnet effectively, it 
can becmne the high actuator of an output and can consider as shutter equipment equipped with the operating characteristic compact 
[ as a resuft ] and stabilized. 

(00 1 1] Moreover, m order to solve die above-mentioned tedmical problon, it is characterized by to fonn die aforementioned wing 
drive pm by whidi the outside magnetic pole section of die aforanrationed stator was further constituted die 2ad the gear too£ 
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which counters only the predetermined angle range at the periphery section of the aforementioned magnet in addition to the 1st 
invention, and this invention was constituted by the aforementioned magnet in one in the range of the magnet with which the 
aforementioned outside magnetic pole has not countered. 

[0012] Since a drive pin is located in the place left with the outside magnetic pole, even if it constitutes a drive pin from material of a 
permanent magnet, let electromagnetic force in the drive pin section to generate be the actuator by which did not affect the output 
characteristics of the whole magnet very small, but shutter equipment was stabilized. 

[0013] Moreover, since a drive pin is fabricated in one with a magnet, it serves as a few assembly error by the low cost compared with 
the case where it consists of another parts. Moreover, since a drive pin can be arranged in the position which overlaps an outside 
magnetic pole about the axis of rotation of a magnet, the length of the shaft orientations of this outline cylindrical shape-like actuator 
can also be stopped low. 
[0014] 

[Example] (Example I) Drawing I - drawirig 4 are drawings showing the example of this invention, among those drawing I is the 
decomposition perspective diagram of a drawing wing drive, and drawing 2 is [ the A-A cross section of drawing^!? at the time of un- 
energizing and drawing 4 of a cross section and drawing 3 ] the A-A cross sections of drawing 2 at the time of the maximum 
energization in a coil. 

[0015] It consists of plastics magnet material, and 1 is an outline cylindrical shape-like magnet, it divides a peripheral face into two at 
least at a circumferencial direction, and is magnetized by the south pole and N pole. As for magnetization section la, the peripheral 
face is magnetized for the peripheral face by the south pole, as for N pole and magnetization section lb. 

[0016] 2 is a cylindrical shape-like coil, and coils 2 are the aforementioned magnet 1 and this heart, and a magnet 1 is arranged in a 
shafl-orientations next door **** position, and a coil 2 is the size as the outer diameter of the aforementioned magnet 1 with the 
almost same outer diameter. 

[0017] 3 is the stator which consists of soft magnetic materials, and the stator 3 consists of container-liner 3b of the shape of an outer 
case and a pillar pilaster. As for the outer case of a stator 3, the point forms tooth form-like outside magnetic pole 3a. Outside 
magnetic pole 3 a is constituted so that the peripheral face of a magnet 1 may be countered with a predetermined crevice only at a 
predetermined angle. In this example, the aforementioned predetermined angle is 180 or less degrees. 

[0018] The opposite section 4b section is formed in the phase which bore section 4a fitted into container-liner 3b of a stator 3, and 
fixed 4 by the auxiliary stator, and countered outside magnetic pole 3a of the aforementioned stator at the outer-diameter section. 
[0019] The inside magnetic pole consists of container-liner 3b of the shape of a cylindrical shape of a stator 3, and an auxiliary stator 
4. Arm Ic is formed in the position which has not countered a magnet 1 with outside magnetic pole 3a in one, and wing drive pin Id is 
formed at the nose of cam of arm Ic. Moreover, arm Ic is arranged in the position which overlaps outside magnetic pole 3a about the 
position of the shaft orientations of the magnet 1 which is an outline cylinder-like. Moreover, wing drive pin Id, it is arranged so that 
outline movement may be carried out, radial [ which separate or it goes to the center of opening 5a of the below-mentioned cope plate 
5 / the direction i.e., radial, ]. 

[0020] 5 is the cope plate of this quantity of light adjustment. The cope plate is equipped with opening 5a. Shank le fits in possible 
[ If of shanks / rotation in the hole 3c section of a stator 3 ] by fitting into the 5d section of a cope plate 5 possible [ rotation ], and the 
aforementioned magnet 1 is attached. The stator 3 is being fixed to the cope plate 5 in the outside magnetic pole 3a section. 
[0021] As for 6, bore section 6c fits into dowel 5e of a cope plate 5 by the torsion spring, arm 6b is fixed to dowel 5f of a cope plate 5, 
and arm 6a energizes a magnet I in the direction of a clockwise rotation in drawing 3 in contact with pin Ig on arm Ic of a magnet 1 . 
In this state, as for the arm of a magnet 1, arm Ic is stopped in contact with height 5e of a cope plate 5. This state that shows in 
drawing 3 is in the state where the energization to a coil 2 is not made. 

[0022] 7 and 8 are quantity of light regulation wings, and Holes 7a and 8a have fitted into the pins 5b and 5c of a cope plate 5 possible 
[ rotation ], respectively. Moreover, Slots 7b and 8b have fitted into drive pin Id of a magnet 1 possible [ sliding ], and change the 
amount of openings of openuig 5a of a cope plate 5 according to rotation of a magnet I . 

[0023] The rotation position of the magnet 1 of drawings is in the state which closed opening 5a by the quantity of light regulation 
wings 8 and 9, and the rotation position of the magnet I of drawing 4 is in the quantity of light regulation wing 8 and the state which is 
the position which shunted 9 beam opening Sa, and is changing opening 5a into the open state. 

[0024] With a foreland board, 9 maintains predetermined space between cope plates 5, and holds the aforementioned quantity of light 
regulation wings 8 and 9 possible [ movement ] to this space. 

[0025] If it energizes in a coil 2 firom the state of drawing 3 and the auxiliary stator 4 which are the south pole and an inside magnetic 
pole about outside magnetic pole 3a of a stator 3 is excited to the N pole, the energization force of the torsion spring 6 is resisted 
according to the amount of current passed in a coil 2, and a magnet 1 rotates counterclockwiise, will become a desired rotation 
position, will rotate the quantity of light regulation wings 7 and 8, and will adjust the amount of openings. If the current to a coil 2 is 
made into maximum, it will become the position of the magnet I shown in drawing 4 , and opening 5a will become the maximum 
opening which is not interrupted by the aforementioned quantity of light regulation wings 8 and 9. If the current to a coil 2 is cut, it 
will be in the state which shows in drawings , and the quantity of light regulation wings 7 and 8 will cover opening 5a of a cope plate 
5. 

[0026] If light exposure can be adjusted and it uses as a drawing regulatory mechanism of a video camera by changing the resistance 
welding time to a coil if it uses as shutter equipment of a camera, it will become the quantity of light adjustment which can adjust light 
exposure by changing the energization current value to a coil 2. 

[0027] Since it is located in the place from which drive pin Id was separated with the outside magnetic pole, even if you constitute a 
drive pin from material of a permanent magnet and a drive pin is magnetized, let electromagnetic force in the drive pin section to 
generate be the actuator by which did not affect the output diaracteristics of the whole magnet very small, but shutter equipment was 
stabilized. Moreover, since a drive pin is fabricated in one with a magnet, it serves as a few assembly enror by the low cost compared 
whfa the case where it consists of another parts. Moreover, since a drive pin can be arranged in die position vrfiich overlaps an outside 
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magnetic pole about the axis of rotation of a magnet, length L (refer to dra.wing,2 ) of the shaft orientations of this outline cylindrical 
shape-like actuator can also be stopped low. 

[0028] It becomes the compact actuator which does not occupy many ranges on a cope plate about the size shown by H in drawing 3 
since the aforementioned coil is arranged in the above-mentioned composition at a magnet and shaft orientations, again Since it 
becomes the magnetic path which sandwiches a magnet in the outside magnetic pole section which counters the peripheral face and 
inner skin of a magnet, and the inside magnetic pole section Since the line of magnetic force which magnetic reluctance generates with 
a coil few again acts on a magnet effectively, it can become the high actuator of an output and can consider as the quantity of light 
adjustment equipped with the operating characteristic compact [ as a result ] and stabilized. 

[0029] Since the gear tooth which extends to the shaft orientations and the parallel direction of a magnet 1 constitutes the outside 
magnetic pole of a stator 3, the diameter of a stator 3 can be held down to the minimum size which applied the thickness of a magnetic 
gap and oneself to the magnet diameter, and let it be the actuator of a minor diameter very much. 
[0030] 

[Effect of the Invention] As a full account was given above, according to this invention, it is magnetized by turns by the pole where 
peripheral faces divide and differ in a hoop direction at least, and has the magnet which can rotate focusing on the center of rotation. 
The outside magnetic pole section which arranges a coil to the shaft orientations of this magnet, and is excited with the 
aforementioned coil The driving gear with which the inside magnetic pole section consists of the stator and the aforementioned 
magnet which countered the peripheral face and inner skin of the aforementioned magnet, and a wing drive pin constituted in one, and 
the cope plate equipped with opening, By having constituted the quantity of light adjustment ft-om a quantity of light regulation wing 
which drives by the wing drive pin of the aforementioned driving gear, and adjusts the amount of openings of opening of the 
aforementioned cope plate Since it becomes the magnetic path which sandwiches a magnet in the outside magnetic pole section which 
counters the peripheral face and inner skin of a magnet, and the inside magnetic pole section In order that the line of magnetic force 
which magnetic reluctance generates with a coil few again may act on a magnet effectively, it becomes the high actuator of an output 
and becomes shutter equipment equipped with the operating characteristic compact [ as a result ] and stabilized. 
[003 1] Moreover, since a drive pin is fabricated in one with a magnet, it serves as a few assembly error by the low cost compared with 
tiie case where it consists of another parts. Since the gear tooth which extends to the shaft orientations and the parallel direction of a 
magnet 1 constitutes the outside magnetic pole of a stator 3, the diameter of a stator 3 can be held down to the minimum size which 
applied the thickness of a magnetic gap and oneself to the magnet diameter, and let it be the actuator of a minor diameter very much. 
[0032] Moreover, equip the above with the motor of a publication and the outside magnetic pole section of the aforementioned stator 
is constituted in a quantity of light adjusting device by the gear tooth which counters only the predetermined angle range at the 
periphery section of the aforementioned magnet. By being formed in the range of the magnet with which the aforementioned outside 
magnetic pole has not countered, the aforementioned wing drive pin constituted by the aforementioned magnet in one Drive pin Id An 
outside magnetic pole Since it is located with ******** at the time, even if you constitute a drive pin fi-om material of a permanent 
magnet and a drive pin is magnetized, let electromagnetic force in the drive pin section to generate be the actuator by which did not 
affect the output characteristics of the whole magnet very small, but shutter equipment was stabilized. 

[0033] Moreover, since a drive pin can be arranged in the position which overlaps an outside magnetic pole about the axis of rotation 
of a magnet, length L of the shaft orientations of this outline cylindrical shape-like actuator can also be stopped low. 
[0034] Since the aforementioned coil is arranged in the above-mentioned composition at a magnet and shaft orientations, it becomes 
the compact actuator which does not occupy many ranges on a cope plate about the size shown by H in drawing 3 . 



[Translation done.] 
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DRAWINGS 




[Drawing 4] 
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